We describe the case of an 83-year-old woman with left-sided ophthalmoplegia. She had no family history of connective tissue disease. The computed tomography study found a dilated left cavernous sinus. The conventional cerebral panangiography confi rmed the diagnosis -a direct carotid-cavernous fi stula (CCF), with no evidence of ruptured aneurysm. The woman underwent endovascular treatment with coiling of the cavernous sinus in combination with application of the Onyx embolic agent in the fi stula. During the fi rst 48 hours after the embolization the local pain, exophthalmos and conjunctival injection of the left eye were signifi cantly ameliorated. The pulsatile tinnitus on the left disappeared and the ptosis of the left eyelid partially recovered. Selective angiography is the best method for the diagnosis and classifi cation of CCF. Currently, treatment is possible with low mortality and morbidity rates. The endovascular intervention is able to completely occlude the fi stula and maintain adequate blood fl ow through the carotid artery.
INTRODUCTION
Carotid-cavernous fistulas (CCF) are abnormal shunts which lead to a direct or indirect passage of blood from the internal carotid artery (ICA) into the cavernous sinus (CS). CCF are classifi ed according to their etiology as traumatic or spontaneous; according to the blood fl ow velocity -as high or low-velocity, and in terms of their angiographic architecture -direct (by the ICA itself) or indirect -by a branch of the ICA or the external carotid artery (ECA). 1 Barrow et al. defi ne four types (A -D) of CCF, depending on the blood supply. 2 Type A is the most common (75-80%) and is a direct, high-velocity shunt from the ICA to the CS, caused by a lesion of the wall of the artery due to trauma or aneurysmal rupture. 1,2 CCF types B, C and D result from an indirect communication between CS and the meningeal branches of ICA (type B), ECA (type C) or both ICA and ECA (type D). 2 Spontaneous CCF, which represent about 30% of all, are more common in elderly patients and are caused by a ruptured intracavernous aneurysm of ICA. 3 Risk factors for the occurrence of CCF are fi bromuscular dysplasia, Ehlers-Danlos syndrome and elastic pseudoxanthoma (Grondblad-Strandberg syndrome). 1, 4 It is believed that the weakness of the arterial walls in these patients predisposes them to the development of CCF even as a result of minimal increase of pressure, such as sneezing or the Valsalva maneuver. 1 In the absence of aneurysms or other risk factors, it is assumed that a microscopic vein thrombosis may cause a lesion of a dural vessel in the CS leading to the development of CCF, especially in cases with arterial hypertension, atherosclerosis, pregnancy, minor injuries, diabetes and collagen diseases. 1, 2, 5, 6 We present a case of successful endovascular embolization of spontaneous direct CCF. (Fig. 1) . Presence of (Fig. 2) . The angiogram of the right ICA did not show the presence of any fi stulas (Fig. 3) .
CASE REPORT
Endovascular treatment was performed due to the progressive ophthalmic symptoms and severe headaches. Under general anesthesia, the right femoral artery was catheterized using the Seldinger technique and a 7 french catheter had been advanced through a long introducer in the right femoral artery and the left ICA was reached. A roadmap was made for better navigation during the procedure. Using two microcatheters, the CS was selectively catheterized through the fi stula from the left ICA and transvenously through the petrosal sinus on the left (Fig. 4) . The lumen of the cavernous sinus was fi lled with platinum coils through one of the microcatheteres (Fig. 5) . (Fig. 6) . (Fig. 7) .
In order to reduce the risk of eventual recanalization of the fi stula, Onyx embolic agent was applied through the second transvenous microcatheter, after placing a balloon catheter in the lumen of the left ICA that aimed at protection of unwanted protrusion into the lumen of the latter. A complete fi lling of the cavernous sinus and exclusion of the fi stula from the blood circulation was accomplished

During the fi rst 48 hours after the embolization the pain, exophthalmos and conjunctival injection of the left eye signifi cantly improved. The pulsatile tinnitus on the left disappeared, and the movement of left eyelid had partially recovered
DISCUSSION
The relatively rare direct CCF (type A) have an acute onset and rapid progression of the clinical symptoms, which depend not only on the blood fl ow, but also on the venous drainage of the fi stula. 1, 3, 7 The age of our patient and the lack of history of previous facial craniocerebral trauma are suggestive of the spontaneous nature of the CCF. The absence of clinical evidence of fi bromuscular dysplasia, EhlersDanlos syndrome and elastic pseudoxanthoma suggested the presence of an intracavernous aneurysm, but it was not visualized by neuroimaging. Despite the presence of risk factors in our patient, such as atherosclerotic changes and moderate hypertension, a lesion of a dural vessel in the CS was also omitted due to the presence of a fi stula in the left ICA.
The most common initial clinical symptoms of CCF include proptosis (72-98%), chemosis (55-100%), headache (25-84%) and pulsatile tinnitus (71-80%). 9, 10 Subsequently, ocular disorders such as orbital pain, diplopia (88%) and blurred vision may occur. 3, 8, 9 According to Ellis et al., these disorders are caused by ischemia of the retina and require urgent treatment. 1 Wang et al. share that ophthalmoplegia is observed in 23-63% of cases, while disturbances in other cranial nerves are less common (17-44%), which is confirmed by the clinical presentation observed in our case. 9 CT and magnetic resonance angiography can visualize the dilated cavernous sinus and diagnose the CCF. The conventional cerebral DSA is the diagnostic method of choice, which not only do show the presence of an aneurysm in the intracavernous part of ICA, but also visualizes an existing fi stula and its drainage.
Emergency interventional therapy is needed in cases of rapidly progressing eye symptoms and/ or impaired cortical venous drainage. The aim of CCF treatment is to completely obstruct the fi stula and preserve adequate blood fl ow through the ICA. 9, 10 Currently, the transarterial and transvenous embolization by coils and/or liquid embolic agents is the gold standard in the treatment of CCF. 8, 9 Complications after the endovascular treatment of CCF are observed in 2-5% of cases and include brain infection, visual disturbances, diabetes insipidus, venous thrombosis, ophthalmoplegia, transient paralysis of cranial nerves and occlusion of the internal carotid artery due to protrusion of coils. 10 
CONCLUSION
Selective cerebral DSA is the best method for the diagnosis and classifi cation of CCF. Currently, treatment is possible with low mortality and morbidity rates. The endovascular intervention can offer complete occlusion of the fi stula with preservation of the normal blood fl ow through the carotid artery.
